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[1] ɞȞ 
 Stachybotrys microspora triprenyl phenol-7 (SMTP-7),ŶǛǸ¥Ǯ9.Ŷʟ
Ý¥Ǯ?Ɲ<ƔɡɖƬǗɦɒ&<	SMTP-7,ɔɖšȼã*<ɖƬǗɦ
ɒ'%Ņ§Ǯ=%<ʗġȢ5ƆȢȰčn{WvgPBM`Cp]
(recombinant tissue plasminogen activator: rt-PA)'ƿʄ%Ɲũ*ȼƮĒ¤ȑ?
ȯĳ<'ÛǢĨˌ*%đû=%<	4 ɖƬǗɦǹǆ*<Ɯě
+õ¦Ǹ&<Êɖšõ¦Ǹrt-PAʽȻÃŵ'ƿʄ%Ĵ)'8đû=
%<	ǣ*}lA|Ãƞ+ťȵ*%,Êɖšõ¦Ǹ+çʳ: rt-PA
ʽȻÃŵȍŞ')<'ĚɖƬǗɦǹǆðȺ*)#%4	Ŗ#%
ĤÂš+ˎƔɡɖƬǗɦɒƟ4=%<	&Êɖšõ¦Ǹ+Ĵ)
SMTP-7}lA|Ãƞ*%8ƝǮ$ĤÂ&<'ɱ?Đ*ƣ
ȈȒ?ɩǲ 	 
 ƣȈȒ&,uEWʑšěȼÛȻʩĒya}?§Ǯ}lA|ŵ&+
ɔɖšȼã*< SMTP-7+ƝǮš'ĤÂš?Ʊɪ 	ɘÒ 24ƚʫ}lA
|?ȣïŵáË)ŶÈćǹǆ?ɗ# (PT-INR [prothrombin 
time-international normalized ratio] 5.6 ± 0.2˓Ŕ*Âʁˏʜ*uEW+Ĺě
ȼÛȻ?ɖȘÃĒƬȜ*9;ʩĒ3ƚʫŔ*ĒƬȜ?ŷèÄǚǋ 	Äǚǋ
5ËÒ:Ǭǩˉēǁrt-PA4 , SMTP-7?ȣʽȻǼ*ŵ×+'
ôɒÓ*9<Ǆǹ+őˀ?ƿʄƱɪ 	Äǚǋ 24ƚʫŔ*ȼSn}?Ƃí
ÊɖšĘÝ+ʢǸŉȼƮĒ¤ȑ9.ȼǍȽ+ȏŉ?Ʊɪ 	4 Äǚǋ
24ƚʫ×Ã+ƺǦÄǚǋ 24ƚʫŔ+ȌȣʶĪ+ʢǸŉ?Ʊɪ 	:*ɔ
ɖÄǚǋŔ+ÊɖšĘÝ+Ą&<ub|_MWx]n`BZ-9 (matrix 
metalloprotease-9: MMP-9)+ǊšÝ*9<ɖǎȼʬʨ+ȉȪ?×+ƕǆ&Ʊɪ
 3 
 	MMP-9+Ǌš?ɮª< 7*Z{^TDyN{lC?ɗ# 	:*
MMP-9+Đɻ&;Đňɂ+ɞƲůůË&<čQ{P+ȉĖ?ȢȰģ
Ǽ*Ʊɪ 	ƜŔ*ɖǎȼʬʨ+ƶȺǼȉȪ?ɮª< 7*ʽȻÃŵ= 
GhWm}+ȼĨɻÃǘÊ+ȏŉ?Ʊɪ 	 
 ʾǄǹįǠȲ9. rt-PAǄǹȲ'ƿʄ%SMTP-7ǄǹȲ&,Äǚǋ 24ƚʫ
Ŕ+ȼƮĒ9.ȼǍȽ+ȏŉ,ʃŉ')<¹÷?ɯ7 ȦɩģǼƝũĻ?ɯ7
)# 	Äǚǋ24ƚʫŔ+ÊɖšĘÝ,rt-PAǄǹȲ'ƿʄ<'SMTP-7
ǄǹȲ&Ɲũ*ʃŉ&# 	:*+ÊɖŐū,ǜǤÊɖ+5&ȼĨɻÃÊɖ
?ú<',)# 	4 Äǚǋ 24ƚʫ×Ã+ƺǦ,ʾǄǹįǠȲ& 20ˑ
9. rt-PAǄǹȲ& 50ˑ&# ƕ&SMTP-7ǄǹȲ,Â¨ 24ƚʫǬĢð
Ⱥ&# 	:*Äǚǋ 24ƚʫŔ+ȌȣʶĪ8ʾǄǹįǠȲ9. rt-PAǄ
ǹȲ'ƿʄ% SMTP-7ǄǹȲ&,Ɲũ*ʃŉ&# 	=,rt-PAǄǹȲ+Ȍ
ȣʶĪʾǄǹįǠȲ'ƿʄ%Ɲũ*ˎŉ&# ''įǠǼ&# 	4 
Äǚǋ 24ƚʫŔ+Z{^TDyN{lC*%SMTP-7ǄǹȲ&,MMP-9
+ǊšƝũ*£'ȋ= 	:*MMP-9+Đɻ&<čQ{P
+ȉĖ8 SMTP-7ǄǹȲ&Ɲũ*ʃŉ&# 	GhWm}+ȼĨɻÃǘÊ8
SMTP-7ǄǹȲ&,Ɲũ*ʃŉ&<'ȋ=ɖǎȼʬʨ+ƶȺǼȉȪŴÐ
=<'ȋÿ= 	 
 ×+Ȥƪ:SMTP-7,ɖƬǗɦ¥Ǯ*Ù%MMP-9+ǊšÝŴÐ?
%ɖǎȼʬʨȉȪ*ŴÐǼ*º'*9;}lA|Ãƞ*<ɔɖÄǚ
ǋŔ+ÊɖšĘÝ?ŴÐƶȺ9.ǬýŔ8Ƌā<'ȋÿ= 	
SMTP-7, rt-PAȍŞ')<}lA|Ãƞťȵ*%8ĤÂ*§Ǯ&<ɖ
ƬǗɦɒ*);ŗ<'ȴ:= 	 
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[2] ȈȒȸƛ 
 ʗġȢ5ƆȢȰčn{WvgPBM`Cp](recombinant tissue 
plasminogen activator: rt-PA)+ʽȻÃŵ*9<ɔɖšȼãɿŠšƠ+ɖƬǗɦ
ǹǆ,Ɨ*ȊȔ= Ǆǹǆ&< 1,2)	ƕ&rt-PAʽȻÃŵ?î ť
ȵ+Ȟ 2.4  8.8ˑɈýǼ');ŗ<Êɖšõ¦Ǹ?ú<'đû=%< 3-5)	
+Êɖšõ¦Ǹ*9;ɖƬǗɦǹǆ+ therapeutic time windowÐʯ=ŉÊ
ɖšõ¦ǸǬ<'ʂľɊ')<'ȇ:=%< 3-5)	ƸȚ+ěɡƵɅņǄ
ˌ&< the National Institute of Neurological Disorders and Stroke (NINDS)
9. the European Cooperative Acute Stroke Study (ECASS) rt-PA trial*%
Ǹ²š+Êɖšõ¦Ǹ?ȴŭ%8 rt-PAʽȻÃŵ,ȼƮĒɿŠšƠǄǹ'%
ƝǮ&<'Ƙ:&<rt-PAʽȻÃŵ*9<ÎǾÊɖšõ¦Ǹ*9
;Ðʯ=<'8öƚ*đû=%< 3,6)	4 öɅņǄˌ*%,}l
A|Ãƞťȵ,+9)Êɖšõ¦Ǹ+çʳĄġ'ȴ:=ʱę=%; 3,6)
ƣʙ+ȼãKDc{D*%8nbkƚʫĈʵƴǖƿ(prothrombin 
time-international normalized ratio: PT-INR)1.79;ŋʧ%<ťȵ&, rt-PA
ʽȻÃŵ,ȍŞ')#%< 7)	ǧĊƣʙ&,ˎːȵ+Šĕ*9;ŜűȡÛ?Ɲ
<ťȵĕÙ%;+¹÷, 2030Ń4&Ȩ'=%< 8)	9#%
Ŕ,ŜűȡÛ+ĕÙ*Ŗ}lA|Ãƞťȵ8ĕ<'8ǔ= 8)rt-PA
ʽȻÃŵ*9<ɖƬǗɦǹǆ?î:=)ťȵ8ĕÙ<'ȴ:=<	 
 ×+9*ȼƮĒŠšƠ*<ɖƬǗɦǹǆ+Äě+Āˆǜ,Êɖšõ¦Ǹ
&;ɖƬǗɦǹǆ+ʕşŻě9.ȼƮĒ+ŔƋā+ 7*,Êɖšõ¦Ǹ
Ĵ)9;ĤÂš+ˎƔ )ɖƬǗɦɒ+ʪǺƟ4=<	ƣȈȒĩ&,×Ò9
 5 
;ƔɡɖƬǗɦɒ Stachybotrys microspora triprenyl phenol-7 (SMTP-7)*Ǉǿ
ȈȒ?ɗ#% 	SMTP-7,Ɣɡ+£ËġɖƬǗɦɒ&< 9)	+ÝõǢ,k]
v E*ˈ¡ Ʋʌ?ż"n{WvgP+Ʋʌ?ĘÝn{WvgPB
M`Cp]*9<n{Wv0+ĘÝ?«ʏ<'*9;ɖƬǗɦ¥Ǯ?ȋ
9,10)	+ɖƬǗɦ¥Ǯ+ǣś'%, rt-PA9;8Ȭŕ$żȨǼ*¥Ǯ<'
'ž:=< 11)	4 n{WvgPǊš?Ȟ 100°4&ĕÙ<ƕ&
n{WvgPBM`Cp]+Ǌš+8+*,őˀ)'8ʢɞ)ǣś&
< 12)	SMTP-7+Ɯě+ǣś,ŶǛǸ¥Ǯ9.ŶʟÝ¥Ǯ?ƝɖƬ
Ǘɦ¥Ǯ×ę*Ȍȣ¬ɷǼ*8º'ǜ&< 11,13,14)	SMTP-7+ɖƬǗɦ¥Ǯ
, rt-PA9;8Śō&< 12)+ŶǛǸ¥Ǯ'ŶʟÝ¥Ǯ?Ɲ<'*9;
SMTP-7ɖƬĒƬǸ+ÛǢya}*% rt-PA9;8Ɲũ*ȼƮĒĸ?ȯĳ
<'đû=%< 11,13,15,16)	ƣȈȒĩ&8ɖƬĒƬǸya}&,)ɖȘÃ
ĒƬȜ*9<ʑšěȼÛȻʩĒya}?Ǯ<'*9;ɖƬǗɦ¥Ǯ?Ǟɢ
 SMTP-7+Ȍȣ¬ɷ¥Ǯ+5*Ȅǿ ȈȒ?ɗ+Ȍȣ¬ɷ¥Ǯ+5&
8 SMTP-7ȼƮĒĸ?ȯĳ<''?đû% 16)	:*Ǉǿ1
,SMTP-7 ȼƮĒĸ?ȯĳ<!&,)ɔɖÄǚǋŔ+ÊɖšĘÝ?
ŴÐ<'ÛǢĨˌ+Ȥƪ&< 11)	SMTP-7ÊɖšĘÝ+ʢɞ)ɞĄ'=
<ub|_MWx]n`BZ-9 (matrix metalloprotease-9: MMP-9) 17-20)+Ǌ
š?ŴÐ<'?ʑè*Ű
,đû%; 16)SMTP-7ÊɖšĘÝ?ŴÐ<
Ą&,)'Ƅǔ=<	×9;Êɖšõ¦Ǹ+Ĵ) SMTP-7, rt-PA
ʽȻÃŵȍŞ+}lA|Ãƞ*%8ÊɖšĘÝ?ŴÐĤÂ*§Ǯ
ðȺ)ɖƬǗɦɒ*);ŗ<ðȺšȋÿ=%<	 
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[3] ȈȒǿǼ 
 ƣȈȒĩ&,ɖƬǗɦɒ'%SMTP-7+ɅņşǮ?ǿƴ'%<	SMTP-7
,ǧɗ+ɖƬǗɦɒ&< rt-PA9;8¼= ɖƬǗɦɒ&<ðȺš8<ǧ
Ƽʴ&,rt-PA+Ţţ?î&) population*į<ɖƬǗɦǹǆ+ʕşŻě
?ǿǼ'%4 rt-PAȍŞ&<}lA|Ãƞ&+ PT-INRŋʧǸ¨*
<§Ǯ?Ʊɪ%<	SMTP-7 rt-PA'ƿʄ%ĤÂšˎ9;Ɲ
Ǿ)ɖƬǗɦɒ&<',ÛǢĨˌ*%Ɨ*đû=%<}lA|
ŵ&+ĤÂš9.ƝǮš*ʬ%,4!đû=%)	9#%ƣȈȒ+
ǿǼ,}lA|ŵuEW&+ɔɖšȼã*< SMTP-7+ĤÂš'
ƝǮš?Ƙ:*<'&<	 
 
[4] ȈȒƕǆ 
ƣȈȒÂ¤+]DwQW?Ć 1*UFu&ȋ 	 
 ."kGSAIe\1(4
 }lA|,ðǗšʾĿ*ˎ'ȇ:=%;ƣȈȒ*%,
Foerch:+ƕǆ*ǖ%ǁ*Ǘɦ }lA|?ȥǁǫ9;uEW*ŵ
ȣïŶÈćǹǆ?ɗ# 21-23)	8 – 9ʎː+ʸ C57BL/6JuEW(Japan SLC, 
Shizuoka, Japan)* 5 mg+}lA|ʥ(warfarin sodium, crystalline, 
0556-0172-70, Bristol Myers Squibb, Munich, Germany)? 375 ml+ǁ*Ǘɦ 
Ǘǎ?ȥǁǫ*Á=ŵ 21-23)	+ŵƕǆ&,uEW 24ƚʫ&¤ʢ 100 g
ŏ ; 15 mlˊǁ<'ħ<'24ƚʫ+ˊǁ&}lA| 2.00 mg/kg?ŵ
 ɩȗ*)< 21-23)	ƣȈȒ&, CoaguChek (410350009, Roche, Basel, 
Switzerland)?Ǯ% PT-INR?ǔħłċ´ 5.6 ± 0.2?ŗ 	+ PT-INR+ŋ
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ʧ,ĨɅņ?Ƶ³<*,ʑŉ&<SMTP-7+}lA|ŵ*<Ĥ
Âš?9;Ŏɲ< 7*%+´?ƂǮ 	 
 ."8yQ:LqEp|J1(4
 ƣȈȒ&,ɒÓ+Õ¥Ǯ&<ÊɖšĘÝ*ʬ%Ʊɪ< 7*ɖƬĒƬǸy
a}&,)ɖƬǗɦ¥Ǯ?Ǟɢ ɖȘÃĒƬȜ?Ǯ ʑšěȼÛȻʩĒ
ya}?ƂǮ 18)	ɒÓʬʍš¸Ī?ɮª< 7*ɖȘÃĒƬȜ?ěȼÛȻ
+ɾğʚ9;ŷè%Äǚǋ< 5ËÒ:Ŕʉ+ɒÓ?ŵ 24)	ɉǼ*
ǃǮ=%<ɖȘÃĒƬȜ*9<uEWʑšěȼÛȻʩĒya},ŔʋÛ
Ȼ+Ǻʒ+ʓ*9;ŔěȼÛȻ˃ď8ƮĒĸ*ø4=%4'<
Akamastu:,ĒƬȜ+ʧ'ĝ?ɲƑ:+ȼə+ɖǋ? in vivo&ɮª
<'*9;ŔěȼÛȻ˃ď?ƮĒĸ*ø7)ya}?ȊȔđû%< 25)	ƣ
ȈȒ&,+ya}*ɌŁ+®ƹ?Ù<'*9;}lA|Ãƞ&8ˎ
Äǧš'ǬĢǦ?Ɲ<ÊɖšƮĒya}?¥ů 	uEWÒȼȸ¶əʿ*
<ÒěȼÛȻ9.ěȼÛȻŔěȼÛȻô
+ɖȘƊʛ˃ď?Ć 2A*ȋ 	
ɖȘÃĒƬȜ'%¾ȕʚ?Œ 0.23 ± 0.02 mm9.ʧ 1.5 – 2.0 mm&U|Q
ɚɟ 6-0dDȜ?Ǯ 	}lA|? 24ƚʫŵ Ŕ*uEW
?ɆǺüù&ʟȟ 30ˑ'ʟÝȓȟ 70ˑ+ǐõKW*D[l}~? 1.2 – 1.5ˑ
&ǐõ ùÁˏʜ*%ˏʜƖɘ?ɗ# 	ɘ,¬ǓĂ(BWT- 100, Bio 
Research Center, Nagoya, Japan)*%ȀȾǓ? 37 ± 0.5°C*ɲș 	+ˏʜƥ
&+ɔɖɹɍÒŔ9.ÄǚǋŔ+ɖĉ'ɖǎKWËƨ?ɗ# 	ɖĉ,ʾɥɖ
Ǽɖĉɩ(BP-98, Softron, Tokyo, Japan)*%ǔħ 	ɖǎKWËƨ,ĹěɁÛȻ*
PE-10J``}(427400, Becton Dickinson, New Jersey, USA)?ǳȱÛȻɖ?
Ƃíɗ# 	uEW?ȿɄ¢'ćħĂ(SG-4N, Narishige, Tokyo, Japan)&˅ʚ
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?ćħ 	˅ ǽ?Ñǀ Ŕ*ƹÌʪ¶ěȼâǨ9.ĳȼâǨ+ɑ˅
ɏˍ?ʼÊ 	˅ ɏˍ+əʿ*,Ǭǩˉēǁ&ɟ# Ŕ*W{DcK{W?
 	Đǖ')<ɘÒ+ȼɖǋ´?~TWq_M}ɖǋǲ»Ýɛȱ(laser speckle 
flowmetry: LSF) (OMEGAZONE, Omegawave, Tokyo, Japan)?Ǯ%ȣ˅ɏǼ*
1Ëʫǔħ 	LSF?Ǯ ȼɖǋ+ǔħ, Akamastu:+ƕǆ*ǖ 25)	ȼ
ɖǋǔħ+ʫ780 nm+~T¿&˅ɏˍəʿ?.4@š*ǠıǬ Ə
¿?lC}]*˅ɏˍ*ɬȱ= ʻɍȤõšJx{&ƱÊ 	lC}]
,ŵ¿*į%ČȀµ÷+Ə¿+5?ƱÊ 	­òÉǩ, Forrester:ʪ
Ǻ B}R|Xw?Ǯ%ɗ# 26)	+ɛȱ+Y_`CNƕǆ*9;ěȼâǨ
ȸ¶əʿ+ȁįǼ)ȼɖǋ?ǔħ ˒ Ć 2B 	˓Ȩ%uEW?Ʉ¢*Äćħ˒ Ć
2C˓˄ʚ*ƹÌʪ?ˇŚʦ*Ĺȫ˄ÛȻ?ʊɽȌȣ:Ôʹ ˒Ć
2D˓	ǰǤɀÛȻ,ÈćÌʪę˄ÛȻ?ʼÊƢƯ¶& 7-0dDȜ*%Ȥ
ȠȤȠʚ+:*ƢƯ&Èć 	Ŕ˅ÛȻ,ÈćÌƓ 	ę˄ÛȻ+ɾğʚ
* 5-0ȧȜ?ļȤȠ+ǖ·? 	ęȎM|_n(MH-1-20, BEAR Medic, 
Tokyo, Japan)?Ǯ%Ã˄ÛȻ?7-0dDȜ?Ǯ%ȫ˄ÛȻ?==ƚ
ʖƓ 	Òʉ+ɖȘÃĒƬȜ?ę˄ÛȻ* ĳÌʪ:ȫ˄ÛȻ+Ëķʚ4&
ſÁ 	ęȎM|_n*9<Ã˄ÛȻ+ƚʖƓ?ɦʱę˄ÛȻ?ÌƓĒƬ
Ȝ?Ã˄ÛȻ*ʏ7 	ĒƬȜ+¾ȕÃ˄ÛȻÃ*Ïʒ :¾2(ǖ·%
 5-0ȧȜ&ę˄ÛȻ?ȤȠĳÌʪ:+Êɖ?ʭ Ŕ*ȫ˄ÛȻ+ƚʖƓ
?ɦʱɖǋ?Äʪ 	ĒƬȜ?ȫ˄ÛȻ+Ëķʚ:Ã˄ÛȻ*ʃŸŶ?Ū
<4& 9.0 ± 0.5 mmſÁ ˒Ć 2E˓	ĒƬȜ?×Ã*ʷ×? 6-0dDȜ
&Ȯõ 	Ȩ%uEW?Ä.ȿɄ¢'%ȼɖǋ?ǔħŔěȼÛȻ˃ď?
ø7ěȼÛȻ˃ď+5+ɖǋ£%<'?Ȋɯ ˒Ć 2F˓	éȴ4
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&*ŔěȼÛȻ˃ď4&ɔɖ*ʲ#%<uEW+ȼɖǋ+¨?Ć 2G*ȋ 	u
EW?ɣʠɔɖ?ɹɍ 44œƶ 	ɔɖɹɍʪğ 2ƚʫ 45ËŔ:uE
W*Äŉˏʜ?ȿɄ¢&ćħ 	ȼɖǋ?ɮªȼɖǋ£Ɇǟ'ăř%
 ¯¤,×Ŕ+Ĩˌ:ʱę 	Ʉ¢*Äćħ˄ʚ+×?Äʪƍ 	ɒÓ
ŵ+ 7*Ĺȫ˄ʽȻ* PE-10J``}(427400, Becton Dickinson, New 
Jersey, USA)?ǳȱŔʉ+ƕǆ&ôɒÓ?ŵ 	ɔɖɹɍʪğ 3ƚʫŔ*Ē
ƬȜ?Ŭʢ*ŷèÄǚǋ 	ʩ×ȿɄ¢*ÄćħȼɖǋƋā%<'
?Ȋɯ Ŕ*uEW?ɣʠ 	 
 HtD[eo1tDR9V\
 uEW?Ǟ¥ǝ* 3Ȳ(ʾǄǹįǠȲ 20ßrt-PAǄǹȲ 30ßSMTP-7ǄǹȲ
15ß)*Ë 	SMTP-7+ɖƬǗɦØ, rt-PA9;8Śō&< 11)+ŶǛǸ
¥ǮŶʟÝ¥ǮȖ*9;ȼƮĒ¤ȑȯĳ¥Ǯ, rt-PA9;ŎØ&<',Òʉ+
ʋ;&< 11,13,15,16)	ôɒÓ?ɖƬǗɦɒ'%§Ǯ ʵ+Õ¥Ǯ&<ÊɖšĘ
Ý*ʬ%Ʊɪ< 7ôɒÓ&öȖ+ɖƬǗɦ¥Ǯ?8$9*ɲƑ ŵʤ
&+ƿʄ&,)ôɒÓ&ƝÚ)ȼƮĒȯĳ¥Ǯ?ȋŵʤ&+Ʊɪ?ɗ'
' 	ʾǄǹįǠȲ*,3ƚʫ+ʑšěȼÛȻʩĒŔÄǚǋ+ 5ËÒ* 10 
ml/kg+Ǭǩˉēǁ?s{W&ʽȻÃŵ 	rt-PAǄǹȲ*,ƗÊɳƒ+
rt-PA*9<ɖƬǗɦǹǆ+Ĩˌƕǆ&ǃǮ=<ŵƕǆ*ǖ% rt-PA?ŵ
 18)	)>"rt-PA (Grtpa, 128-61398-8, Mitsubishi Tanabe Pharma, Osaka, 
Japan)?ǁ*Ǘɦ 2 mg/ml' 10 mg/kg?ŵ Äǚǋ 5ËÒ*4 1 
mg/kg?s{W&ʽȻÃŵ Ŕ*ƻ;+ 9 mg/kg?U|Vtn(Baby Bee 
syringe drive, MD-1001, Bee Hive controller, MD-1020, Bioanalytical Systems, 
West Lafayette, USA)& 20ËʫżȨʽȻÃŵ 18)	SMTP-7ǄǹȲ*,
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TMS (TMS Co., Ltd., Tokyo, Japan)9;ƅ©ˁ SMTP-7 (lot N01YH)?Ǭǩˉ
ēǁ* 2 mg/ml*Ǘɦ10 mg/kg?ʾǄǹįǠȲ'öƳ*Äǚǋ 5ËÒ*s{
W&ʽȻÃŵ 	+Ǯʤ,ʑè*đû= ɖƬšȼĒƬǸuEWya}&+
ɇʕǮʤ&< 11)	ʾ ǄǹįǠȲ9. SMTP-7Ȳ&, rt-PAȲ&+ 20Ëʫ+żȨ
ʽȻÃŵ?ǵ¡< 7*s{WŵŔ8 20ËʫJ``}?ʽȻÃ*ǳȱ
 44ˏʜ?ȩż 	 
	 	 	 
)3-+4')2$3/529*Ws
 Äǚǋ 24ƚʫŔ4&ǬĢ uEW+5&ɗ# (ôȲ 6ß$)	Äǚǋ 24ƚʫ
Ŕ*ȼSn}?ƂíŔ2 mmŀ+ʍȨ< 5Ʃ+ÅǤW{DW?¥ů 	37
*ÙǓ 1ˑ+ 2,3,5-b|lFe}`b{\|EwM{Dc(2, 3, 
5-triphenyltetrazolium chloride: TTC) (17779-10XX10MLML-FF, Sigma-Aldrich, St 
Louis, Mo, USA)Ǘǎ?Ǯ% 10Ëʫƫɋ 	TTC,vbQc|BÃ+ǁȟ&
ʘ½=ɼɋ?ú<	9#%ȼƮĒĸ,ơƫɋʚ¢'%öħ=< 25)	ƫɋ 
W{DW?aV]}Jx{(GR DIGITAL III, 173240, Ricoh, Tokyo, Japan)&ƈő
Ŕʉ+ÊɖšĘÝ+ʢǸŉËˈƮĒ¤ȑ9.ȼǍȽŽƐ+ɮª*Ǯ 	 

 BuQKF3zdOC
 ÊɖšĘÝ+ʢǸŉ, Kasahara:+ƕǆ*ǖ%Òʉ+ TTCƫɋW{DW&ɮ
ª 	Êɖ?ɯ7)8+? 0ǜ'×+9*Êɖ+ȏŉ*ǖ%Ëˈ 1
ǜ: 4ǜ? 27-29)	ÊɖšƮĒ 1č(HI-1 = 1ǜ),ƮĒĸ+ʈȭʚ*ĚǜǤ
Êɖ'ħȳ=<	ÊɖšƮĒ 2č(HI-2 = 2ǜ),ƮĒĸÃ*ɠ:=<9;Ƙȅ)ǜ
ǤÊɖ'ħȳ=<	ȼĨɻÃÊɖ 1č(PH-1 = 3ǜ),ƮĒĸ+ 30ˑơǕ?æ7<
ɖȽ'ħȳ=<	ȼĨɻÃÊɖ 2č(PH-2 = 4ǜ),ƮĒĸ+ 30ˑ×?æ7<ɖ
Ƚ'ħȳ=<	ǜƐˎ´')<2(ÊɖšĘÝ,ʢǸ'ɮª=<	ôËˈ+
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ə¨?Ć 3A*ȋ 	 
 hk~N3zdOC
 ȌȣʶĪ,Äǚǋ 24ƚʫŔ* 0ǜ: 6ǜ+ȌȣʶĪ+ʢǸŉËˈ&ɮª (ʾ
ǄǹįǠȲ 20ßrt-PAȲ 30ßSMTP-7Ȳ 15ß)	+ʢǸŉ+Ëˈ, Forech
:+ƕǆ*ɌŁ+®ƹ 8+?ƂǮ (0ǜ˗ȌȣʶĪǞ1ǜ˗ñÒȷ+ Ķ
Ⱥ2ǜ˗ñ¶0+ăʂ3ǜ˗Ĺ¶0+ʂ±4ǜ˗	 h~}}5ǜ˗Ɇ
ǺʐÛȺ6ǜ˗ƺ)22,23)	ǜƐˎ´')<2(ȌȣʶĪ,ʢǸ'ɮª=<	 
) XJ=i1q^rTU
 Òʉ+ʋ;ȼƮĒĸ, TTCƫɋW{DW+ơƫɋʚ¢'%öħ=<	TTCƫ
ɋW{DW+ơƫɋ˃ď? Image J (version 1.46r, National Institutes of Health)
&ɩǔƮĒ¤ȑ' 	ȼǍȽŽƐ8 TTCƫɋW{DW: Garcia-Yebenes:
+ƕǆ*ǖ%(ɔɖ¶¤ȑʾɔɖ¶¤ȑ˔ʾɔɖ¶¤ȑ)100&ɩȗ 30)	 
 #2&6!91 2-87
 MMP-9Ǌš+ĕŀ*9<Đňɂ+ȉĖ8 :ɖǎȼʬʨ+ȉȪɔɖÄǚǋ
Ŕ+ÊɖšĘÝ+Ą&<',Òʉ+ʋ;&< 17–20)	&MMP-9+Ǌš
?Ʊɪ<ǿǼ&Äǚǋ 24ƚʫŔ+ɔɖ¶+ěȼâǨSn}?Ǯ%Z{^T
DyN{lC?ɗ# 	Äǚǋ 24ƚʫŔ*ǬĢ uEW(ôȲ 3ß$):ȼ
Sn}?ƂíŔɔɖ¶ěȼâǨ?ɕǻËɦʞȟʮĪÓJM`}(Complete, Mini, 
EDTA-free in EASYPack, 5892791, Roche, Basel, Switzerland)9.|ʟÝʮĪ
ÓJM`}(PhosSTOP Phosphatase Inhibitor Cocktail, 4906845, Roche, Basel, 
Switzerland)?ø6 1 ml+Ǘɦh_lA(N-PER Neuronal Protein Extraction 
Reagent, 87792, Thermo scientific, MA, USA)&ryVFdDX 	=? 4
10,000 × g& 10ËʫʔŜ 	Ȩ%Fujimura:+ƕǆ*ǖ%ɤþšJ{wM
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ubN{lC*9<țɝ?ɗ# 20)	Ǒ?Z{^YlAW 4B 
(17-0956-01, GE Healthcare, Uppsala, Sweden)& 4żȨƉź& 60ËʫDL
zpb 	Ȩ%Sn}? 4°C500 × g& 2ËʫʔŜ 	q~_b?ǉ
ǌh_lA(50 mM Tris-HCl [pH 7.6]150 mM NaCl5 mM CaCl20.05% 
BRIJ-350.02% NaN3)&ǉǌ 	2ăǉǌ Ŕ*q~_b?ǗÊh_lA
(50 mM Tris-HCl [pH 7.6]150 mM NaCl5 mM CaCl20.05% BRIJ-350.02% 
NaN310% dimethylsulfoxide)& 30Ëʫ%ÄŮǙ 	ŹÊ Sn}?Ǯ
%Z{^TDyN{lCL_b(AK47, Primary Cell, Hokkaido, Japan)?§
ǮuezB}ʋ;+ų˂&Z{^TDyN{lC?ɗ# 	ǲ»,
ChemiDoc MP ImageLab PC system (BioRad, CA, USA)&ƈőËƨ 	 
 @cjnFM
 Đňɂ+ȉĖ,ɖǎȼʬʨ+ȉȪ*ʬ%;+Đňɂ+ɞƲůůË&
<čQ{P+ȉĖ?ɮª<ǿǼ&ÀǶȢȰÝģ?ɗ# 	24ƚʫǬĢ 
9ß+uEW?Ǯ (ôȲ 3ß$)	Äǚǋ 24ƚʫŔ*ƇÊ ȼSn}? 4ˑ
i{lH}wB}ajc&ǚǋćħ Ŕ*O.C.TQiEc(Tissue-Tek, 
Sakura Finetek Japan, Tokyo, Japan)*ÜĎÇȤ 	M{DIW]_b
(Tissue-Tek Cryo3, Sakura Finetek Japan, Tokyo, Japan)*% 10 µm+ÇȤÌǡ?
¥ů×+ų˂&ÀǶƫɋ?ɗ# 	Ìǡ? 0.2%b{Db-X?ø6 10%EU
ɖǑB}mv*9; 30ËʫʾǣǴǼÀǶëş+m_LN?ɗ# 	1:400Ľ
ʡ+{k_bŶčQ{Pt|Md}Ŷ¤(ab6586, Abcam, Cambridge, 
UK)& 4*% 20ƚʫƷëş?ɗ# 	+Ŕ 1:200Ľʡ+kI^ƴɶŶ{k
_bÀǶNm|Ŷ¤(BA-100, Vector Labs, CA, USA)& 30ËʫƷëş?ɗ
ǉǌŔ* VECTASTAIN Elite ABC Kit (Standard) (PK-6100, Vector Labs, CA, USA)&D
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Lzpbdiaminobenzidine (347-00904, DOJINDO, Kumamoto, Japan)&
ƫɋ 	ƭƫɋ,oubLU|&ɗ# 	Đňɂ?ŐūģǼ*öħɮª:
*čQ{Pĭŉ? Image J (version 1.46r, National Institutes of Health)?Ǯ%â
ħʤɮª 	 
 u_q}{gm3x>
 ɖǎȼʬʨ+ƶȺǼȉȪ?ʽȻÃŵ GhWm}+ȼĨɻÃ0+ɖȘę
ǘÊ+ȏŉ:ɮª 	ʋĿ,ɖǎȼʬʨ+ĢĊ+ 7*ƹĿȼ&,ʽȻÃŵ
 GhWm}ȼĨɻÃ*ǘÊ<',)ȼƮĒÃ&$ɖǎȼʬʨ
ȉȪ%<ʚ¢&,ȼĨɻÃ*GhWm}ǘÊ<'*)< 31,32)	
Tang:+ƕǆ*ǖ% 10ß+uEW(ʾǄǹįǠȲ 4ßrt-PAǄǹȲ 3ßSMTP-7
ǄǹȲ 3ß)&ɮª 31,32)	Äǚǋ 21ƚʫŔ*ˏʜ* 3 ml/kg+ 2ˑGhW
m}?Ĺȫ˄ʽȻ:ŵ 	ŵ 3ƚʫŔ*ȣŜɃǼ*Ǭǩˉēǁ&áË*
ǚǋ ŔȼSn}?Ƃíěȼ?ɔɖ¶âǨ'ʾɔɖ¶âǨ*Ìʹ 	ôâ
Ǩ? 1 ml+ 50ˑb|Mʝʟ&ryVFfb 	10,000 × g& 30ËʫʔŜ
ŔǑ?ăìù¿ŉɩ(SpectraMax 190 Absorbance Microplate reader, 
Molecular Devices, CA, USA)&GhWm}+ù¿ŉ(620nm)?ǔħ 	Gh
Wm}+ɖȘęǘÊ,GhWm}+ù¿ʆŉ?ɔɖ¶+ʾɔɖ¶*į<
ƿ(GhWm}ɖȘęǘÊŽƐ)*9#%ɮªʾǣǴǼ)GhWm}+ǘ
Ê?ɜƹ 33)	 
 lvMfYw
 Ȥƪ,łċ ± ƴǖµĻ(S.D.)*%əƝũǁǖ, p < 0.05' 	ȼƮĒ¤ȑ
9.ȼǍȽŽƐZ{^TDyN{lCčQ{P+ÀǶȢȰÝģG
hWm}ɖȘęǘÊŽƐ*<ĚȲʫɦƨ,½ʛȱËƏËƨ&ƱɪŔ
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Tukey’s post hocËƨ?Ǯ%ƿʄƱħ 	ȌȣʶĪ+ʢǸŉËˈ9.ÊɖšĘ
Ý+ʢǸŉËˈ*%, Kruskal-Wallis&ƱħŔDunn’s post hocËƨ?Ǯ%
ƿʄƱħ 	Äǚǋ 24ƚʫŔ+ƺǦ*ʬ%,χ2Ʊħ?ɗ# 	Â%+Ȧɩ
ģǼƱɪ, Graph Pad Prism 5.03 (Graph Pad Software, La Jolla, CA, USA)?Ǯ
%ɗ# 	 
 
[5] ȈȒȤƪ 
 baMf,207%7
 ǬǩģǼi{x]?ə 1*ȋ	ɔɖÒŔ9.ÄǚǋŔ+ɖĉÛȻɖǎK
W*,ôȲʫ&ƝũĻ?ɯ7)# (ôȲ 3ß$)	 
 rt-PA -54 SMTP-7 [e1BuQKF3}?
 }lA|Ãƞ* 3ƚʫ+ʑšěȼÛȻʩĒ*9;ɔɖ?ɹɍÄǚǋ
24ƚʫŔ*ǬĢ% uEW+ȼSn}&¥ů TTCƫɋW{DW&Êɖš
ĘÝ+ʢǸŉ?Ʊɪ 	4 ÄǚǋŔ 24ƚʫ×Ã*ƺ uEW&8Êɖ+
ƝǞ?ɲ1 Â¨&Ć 3B*ȋ 9)ĺě)ɖȽ?ɯ7 	ôȲuEW+
ə¨?Ć 3C*ȋ 	ƣȈȒ&+}lA|ŵÊɖšƮĒya}&+Êɖš
ĘÝ+ǺǬ,ʾĿ*ÄǧšˎÄǚǋ 24ƚʫŔ*ǬĢ% uEW&8Â¨
&ÊɖšĘÝ?ɯ7 (Ć 3D)	ÊɖšĘÝ+ʢǸŉËˈ+łċǜ,ʾǄǹįǠȲ&
2.3 ±1.4ǜrt-PAǄǹȲ& 3.5 ± 0.5ǜ9. SMTP-7ǄǹȲ& 1.3 ± 0.5&#
 	Äǚǋ 24ƚʫŔ+ÊɖšĘÝ,rt-PAǄǹȲ'ƿʄ<' SMTP-7ǄǹȲ&
Ɲũ*ʃŉ&# (p < 0.05) (Ć 3D)	4 SMTP-7ǄǹȲ&+ÊɖšĘÝ+Őū
,ǣśǼ&# 	)>"SMTP-7ǄǹȲ&+ÊɖšĘÝ,ƮĒĸÃ+ǜǤÊɖ
+5&ȼĨɻÃÊɖ?ú<')# (Ć 3C, D)	4 SMTP-7ǄǹȲ&,
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ʾǄǹįǠȲ9;8ÊɖšĘÝʃŉ')<¹÷?ȋ ȦɩģǼƝũĻ,ɯ7
)# (Ć 3D)	ƕ&rt-PAǄǹȲ&,ʾǄǹįǠȲ9;8ÊɖšĘÝʢŉ'
)<¹÷?ȋ öƳ*ȦɩģǼƝũĻ,ɯ7)# (Ć 3D)	 
 rt-PA -54 SMTP-7 [e1Z;`-54hk~N3}?
 ƺǦ9.ȌȣʶĪ,Äǚǋ 24ƚʫŔ*ɮª 	ÄǚǋŔ 24ƚʫ×Ã+ƺ
Ǧ,ôȲʫ&ȦɩģǼƝũĻ?ɯ7 (p < 0.01) (Ć 4A)	ʾǄǹįǠȲ+ 20ˑ˒4/20
ß ˓9. rt-PAǄǹȲ+ 50ˑ˒ 15/30ß ˓Äǚǋ 24ƚʫ×Ã*ƺ (Ć 4A)	
įǠǼ*SMTP-7ǄǹȲ+uEW,Â¨Äǚǋ 24ƚʫŔ*8ǬĢ% (Ć
4A)	Äǚǋ 24ƚʫŔ+ȌȣʶĪ8ʾǄǹįǠȲ(1.1 ± 0.3, p < 0.01)9. rt-PA
ǄǹȲ(4.5 ± 1.7, p < 0.001)'ƿʄ%SMTP-7ǄǹȲ(1.1 ± 0.3)&,Ɲũ*ʃŉ&
# (Ć 4B)	4 rt-PAǄǹȲ+ȌȣʶĪ,ʾǄǹįǠȲ9;8Ɲũ*ʢŉ&#
 (p < 0.05) (Ć 4B)	 
	 rt-PA -54 SMTP-7 [e1qXJ=i-54q^r3}?
 3ƚʫ+ʑšěȼÛȻʩĒŔ+Äǚǋ 24ƚʫŔ*ǬĢ% uEW+5?
Ǯ%ȼƮĒ¤ȑ9.ȼǍȽŽƐ?Ʊɪ 	ôȲ 6ß$&ɮª 	ȼƮĒ
¤ȑ9.ȼǍȽŽƐ*,ôȲʫ&ƝũĻ?ɯ7)# (Ć 5A, B)	)
:ȼƮĒ¤ȑ, SMTP-7ǄǹȲ&ĳ¹÷?ɯ7(Ć 5A)4 ȼǍȽ*ʬ
%8 SMTP-7ǄǹȲ&ʃŉ')<¹÷?ɯ7 (Ć 5B)	 

 rt-PA -54 SMTP-7 [e MMP-9 ]QF7<0u_q}{gm2
9,6P
 MMP-9Ǌš+ĕŀ*9<Đňɂ+ȉĖ8 :ɖǎȼʬʨ+ȉȪɔɖÄǚǋ
Ŕ+ÊɖšĘÝ+Ą&<': 21,26–28)rt-PA9. SMTP-7*9<Ǆǹ
MMP-9+ǊšĐňɂ+ȉĖ9.ɖǎȼʬʨ+ƶȺǼȉȪ*<őˀ?Ʊɪ
 16 
 	
 pro-MMP-99.MMP-9+Ǌš?Z{^TDyN{lC*%ɮª (Ć
6A-C)	Äǚǋ 24ƚʫŔ*ǬĢ% uEW+ȼSn}&ɗ# 	pro-MMP-9
+Ǌš,ʾǄǹįǠȲ(393.4 ± 63.1)' rt-PAǄǹȲ(512.3 ± 92.0)+ʫ&ƝũĻ?ɯ
7)# (Ć 6B)	ƕ&MMP-9+Ǌš,ʾǄǹįǠȲ(10.4 ± 1.0)'ƿʄ%
rt-PAǄǹȲ(15.8 ± 1.3)&Ɲũ*ˎ´&# (p < 0.05) (Ć 6C)	4 SMTP-7Ǆ
ǹȲ+ pro-MMP-9 (88.9 ± 34.2)9.MMP-9 (5.0 ± 1.6)+Ǌš,ʾǄǹįǠȲ
(pro-MMP-9, p < 0.01; MMP-9, p < 0.05)9. rt-PAǄǹȲ(pro-MMP-9, p < 0.01; 
MMP-9, p < 0.001)9;8Ɲũ*£´&# (Ć 6B,C)	 
 čQ{P,Đňɂ+ɞƲůůË&;+ȉĖ?ÀǶȢȰÝģ*9;Ʊ
ɪ 	Ć 7A*ʾǄǹįǠȲrt-PAǄǹȲ9. SMTP-7ǄǹȲ+ə¨?ȋ
 	ʾǄǹįǠȲ9. rt-PAǄǹȲ&,ĐňɂŐūģǼ*ȉĖ=% 
+ȏŉ, rt-PAǄǹȲ&ˎŉ&# (Ć 7A)	ƕ&SMTP-7ǄǹȲ&+
ĐňɂȉĖ+ȏŉ,ʃŉ&# (Ć 7A)	čQ{Pĭŉ+âħʤɮª*
%8 SMTP-7ǄǹȲ(0.061 ± 0.002)+ĐňɂȉĖ rt-PAǄǹȲ(0.034 ± 0.004)+
=9;8Ɲũ*ʃŉ&<'ȋ= (p < 0.001) (Ć 7B)	 
 ɔɖÄǚǋ 24ƚʫŔ+ɖǎȼʬʨ+ƶȺǼȉȪ?ʽȻÃŵ= GhWm
}+ȼĨɻÃ0+ǘÊ+ȏŉ&ɮª 	ôȲ+ə¨?Ć 8Aȋ 	ʾǣǴǼ
)GhWm}+ǘÊ?ɜƹ< 7*ɔɖ¶+ʾɔɖ¶*į<ƿ˒GhW
m}ɖȘęǘÊŽƐ˓?ƂǮ 	rt-PAǄǹȲ(4.1 ± 0.4)&+GhWm}+
ǘÊ,ʾǄǹįǠȲ(2.1 ± 0.9, p < 0.05)9. SMTP-7ǄǹȲ(1.5 ± 0.3, p < 0.01)9
;8Ɲũ*ˎŉ&# (Ć 8B)	 
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[6] ȴĮ 
 ƣȈȒ&,SMTP-7}lA|ÃƞuEWʑšěȼÛȻʩĒŔ+Ê
ɖšĘÝ?ŴÐƶȺ9.ǬýŔ?Ƌā<'ȋ= 	MMP-9Ǌš?
ŴÐĐňɂ+ȉĖ?ʃǒɖǎȼʬʨȉȪ*įŴÐǼ*º'SMTP-7
ÊɖšĘÝ?ǒĴ ƶŇ+ 1$'ȋÿ= 	 
 ˎɈƺǦĄ');}lA|ŵ+ɔɖšȼã*<ɖƬǗɦǹ
ǆ?Ʊɪ ȈȒ,Ĵ) 22,34)	Òʉ+ʋ;ɉǼ*ǃǮ=%<uEWʑš
ěȼÛȻʩĒya}&,ŔěȼÛȻ˃ď8ƮĒĸ*ø4=%4'*9;ɔɖ
ɹɍˎŉ')< 7 25,35)}lA|ŵ*%,ȼɔɖʧƚʫ*ê/'
ʢŉ+ȼƮĒȼǍȽ9.ÊɖšĘÝ*9;23Â¨ 24ƚʫ×Ã*ƺ<
'?Ȋɯ (a]ɫʅǞ)	9#%ɉǼ)uEWʑšěȼÛȻʩĒy
a},ˎɈƺǦ*9;ƣȈȒ&,§Ǯ&)'ÍƓ 	&ʑè*đû
= ŔěȼÛȻ˃ď?ƮĒĸ*ø4)uEWʑšěȼÛȻʩĒya} 25)?
§Ǯ<'*9;ˎ ǬĢǦ?Ɲ<}lA|ŵÊɖšƮĒya}?¥
ů<'ðȺ&# 	 
 ƣȈȒ&,}lA|?ŵ PT-INRŋʧ Ǥǅ*%,SMTP-7
 rt-PA'ƿʄ%ĤÂš+ˎɖƬǗɦɒ&<'ȋÿ= 	ƣȈ
Ȓ&,ʾǄǹįǠȲ' rt-PAǄǹȲ+ʫ*,ÊɖšĘÝ+ʢǸŉ*ƝũĻ?ɯ7
+',ʑè+đû'Ǵ)< 22,29,36,37)	=,ÊɖšĘÝ+ɮªƕǆ*ɾĄ<ð
Ⱥš<	)>"ÊɖšĘÝ+ɮª,ɔɖÄǚǋ 24ƚʫŔ*ǬĢŗ uE
W+5?įɸ' ':ˇɎ)Êɖ?ú 24ƚʫ×Ã*ƺ uEWʱ
ę=  79;ƺǦ+ˎ rt-PAǄǹȲ&,ÊɖšĘÝʑĳɮª= ðȺ
š<	9#%24ƚʫ×Ã+ƺ?ƜʢǸ+ȌȣʶĪ'ħȳ ȌȣʶĪ+ʢ
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ǸŉɒÓ+ǄǹÚƪ?9;ƹȊ*ëƙ%<'ȴ:=<	Ĩʵ*ȌȣʶĪ
+ȏŉ, rt-PAǄǹȲ&ʾǄǹįǠȲ9;8Ɲũ*ʢŉ&# 	4 ƕ&ƣȈ
Ȓ&,ʑè+đû 11,13,15,16)',Ǵ);SMTP-7,ȼƮĒ¤ȑ?ȯĳ<¹÷*#
 Ɲũ)ȯĳ?ȋ)# 	=,3ƚʫ'ʧƚʫ+ȼɔɖ*9<ÃĄš
t-PA+ƍÊ'+ȡȹƾš*ɾĄ<'ȴ:=< 38)	Wang:,3ƚʫ+ʑ
šěȼÛȻʩĒya}&, 2ƚʫ+=*ƿ%Ɲũ*ÃĄš t-PAĕÙ<
'?đû%< 38)	)>"2ƚʫ+ʑšěȼÛȻʩĒŔ+ rt-PAŵ&,
+ȡȹƾš*9;ȼƮĒ¤ȑĕě<ƕ&3ƚʫ+ʑšěȼÛȻʩĒŔ
+ rt-PAŵ&,ÃĄš t-PA*9<ĜÚƪ*9;ȼƮĒ¤ȑ+ĕě,ɯ7)#
 38)	+ÃĄš t-PAƍÊ*9<ȡȹƾš*9; SMTP-7+Ȍȣ¬ɷ¥Ǯȁƽ
= 8+'ȴ:=<	 
 rt-PAʽȻÃŵ,ɔɖšȼã*<ɿŠšƠǄǹ'%ƝǮ&<+
ǄǹÚƪ,Êɖšõ¦Ǹ*9;Ðʯ=%4 3-5)	rt-PAʽȻÃŵ*9<ɖƬǗ
ɦǹǆ8 :Õ¥Ǯ,ÄǚǋʶĪ+5&) rt-PAɆʁ+ȡȹƾš*8ɾĄ
<',Òʉ+ʋ;&< 38,39)	Wang:,ɖȘÃǽ*% rt-PA*9;MMP-9
ǊšÝĐňɂ+ȉĖŋ%,ɖǎȼʬʨ+ȉȪ8 :=<'?đû
 40)	:*+ t-PA - MMP-9ȣʀ+ǊšÝ*9<ɖǎȼʬʨ+ȉȪɔɖÄǚ
ǋŔ+ÊɖšĘÝ+Ą')<'8đû=%< 18,19,41)	9#%rt-PA,Šš
Ơɔɖšȼã+Ǆǹ*%ʢɞ)ɒÓ&<ƕ&çʳ)ɒÓ&8<	
MMP-9ǊšÝɖǎȼʬʨ+ȉȪ?8 :ÊɖšĘÝ?ɾ',Òʉ+ʋ;
&< 18,19,41)ɔɖÄǚǋŔ*<ɖǎȼʬʨ+ȉĖ,*Đňɂ&Ǭ< 24,42)	
ƣȈȒ&,Z{^TDyN{lC*9;SMTP-7ǄǹȲ*% pro-MMP-9
9.MMP-9+ǊšʾǄǹįǠȲ9;8Ɲũ*£´&<'?ȋ 	)>
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"SMTP-7,}lA|ŵuEW*%ɔɖÄǚǋŔ*9<MMP-9Ǌš
+ĕŎ?ŴÐ<'ȋÿ= 	+Ȥƪ,SMTP-7ɖǎȼʬʨ+ƶưǼȉ
Ė?ȋĐňɂ+ȉĖ?ŴÐ$ƶȺǼȉȪ?ȋGhWm}+ȼĨɻÃ0
+ǘÊ8ŴÐ 'Ȥƪ*8ȆȂ)	=:+Ȥƪ:SMTP-7}l
A|ŵ&+ȼɔɖÄǚǋŔ*%ɖǎȼʬʨȉȪ*įŴÐǼ*º'
ȋÿ==ÊɖšĘÝ+ŴÐ*Ĭ 'ȴ:= 	ƕrt-PAǄǹȲ
&+GhWm}+ɖȘęǘÊ,Ɲũ*ˎŉ&;+ȼɖǎʬʨ+ȉȪ
rt-PA*9<ÊɖšĘÝ+ĕŦ?8 : 'ȴĮ=<	 
 :*}lA|Ãƞ&+ɔɖÄǚǋŔ* SMTP-7MMP-9Ǌš?ŴÐ
ÊɖšĘÝ?ʃǒ ƶŇ?×+9*ȴĮ 	4SMTP-7,n{WvgP
BM`Cp]*ɧĠ=<n{WvgP+ǊšÝ?Ȟ 100°ĕŎ<ƕ&
ÃĄš t-PA+ʞȟǊšɆ¤*,4# őˀ?)'ǜ&<	12)	)
>"SMTP-7,ÊɖšĘÝ+ʢɞ)Ą&< t-PA - MMP-9ȣʀ?ɺǊÝ<
')	Ʒ*SMTP-7ŶǛǸ¥Ǯ'ŶʟÝ¥Ǯ?Ɲ<'ǜ&< 11,13,14)	
ɔɖÄǚǋ'=*9<OyJDëş,ɔɖȼȢȰ*ǛǸȡȹ?ɰĲ+ǛǸ
ȡȹ,MMP-9Ȗ+ɕǻËɦʞȟ?ƍÊɖǎȼʬʨ?ȉĖ< 43)	:*,ǛǸ
ȡȹ,ȼȢȰ&ǊšʟȟȐ?ǭǬʟÝWb~W?8 : 44)	SMTP-7, IL-1β*
9< VCAM-1+ǺǧǊšʟȟȐ+ǭǬ9.ǻɖǨ+Ãǽȡȹ0+ƃȄ?Ȁƃ
ŴÐ<'ȇ:=%< 13)	× 2ǜ*9;SMTP-7,MMP-9Ǌš?ŴÐ
ɖǎȼʬʨȉȪ*ŴÐǼ*º'*9;ÊɖšĘÝ?ŴÐ 'ȴ:=<	ƜŔ
*SMTP-7+ɖƬǗɦ¥ǮɖƬĵŲǼ&;Âʁš+ɖƬǗɦ¥Ǯ*,őˀ)
'ǜ&< 10,11)	SMTP-7+¥Ǯ,n{WvgPBM`Cp]*9<
n{WvgP+n{Wv0+ĘÝ+«ʏ&;+ɖƬǗɦ¥Ǯ,n{Wvg
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PBM`Cp]+ĢĊ)>"ɖƬ4 ,ĒƬ&Ǭ) 10,11)	9
#%SMTP-7,Âʁš+Êɖ¹÷?Ōɾ')ÊɖšĘÝ+ĕŦ?8 
:)# 'ȴ:=<	 
 ƣȈȒ+Āˆǜ'%,4ÊɖšĘÝ+ʢǸŉȼƮĒ¤ȑȼǍȽŽƐZ
{^TDyN{lCÀǶȢȰÝģ9.GhWm}ɖȘęǘÊŽƐ*ʬ
%,ǬĢ uEW+5&ɮª ǜž:=<	=,ƗÊɳƒ+ƕǆ*ǖ
%ɗ#  22-24)ƣȈȒ&,ôȲ&ƺǦǴ)#%;ɮªƥǴ)< 7Â
¨ǬĢ%<ƚǜ& sacrificeƥ?Ɉ%Ʊɪ<+ǩŨǼ&# 	
Òʉ+ʋ;ʑè+đû'Ǵ);ÊɖšĘÝ+ʢǸŉ*%ʾǄǹįǠȲ' rt-PA
ǄǹȲ+ʫ&ƝũĻ?ɯ7)# +,+ 7'ȴ:=<	ƣȈȒ*
%,ʢǸ+ÊɖšĘÝ&ƺ<uEW,ÄǚǋŔʫ8)+Ɛƚʫ&ƺ<
'Ě# '# 	ɔɖÄǚǋƐƚʫŔ&,MMP-9+ǊšÝ9.Đňɂ
+ȉĖɖǎȼʬʨ+ȉȪȼƮĒȼǍȽȖ,4!ĥů%:ɮªðȺ&
;ƣȈȒ*%,Â¨ǬĢ%<ƚǜ&+ɮª,ǧĨ*,ąʺ&# 	4
 ǬĢ uEW+5&ɮª?ɗ',ɒÓ+Õ¥Ǯ&<ÊɖšĘÝ?Ʊɪ
<&,ƺǦ+£ SMTP-7 +ĤÂš?9;Ŏɲ<'*)< 7ƣȈȒ
&,ɭī' 	8ǜ,Ʊ¤ƐĴƐ&# '&<	ŝ8¯¤ʫ+-
:$?Ɓʱ< 7*áË)Ʊ¤Ɛ&# ',ɨ)	9#%ƣƦ&=-
Ò*iBd|UW?ɗŝɞ)Sn}SDX?Ʊɪ<1&# 	 
 
[7] Ȥɳ 
 ƣȈȒ*9;SMTP-7,ˎŉ+ PT-INRŋʧ?# }lA|ŵuEW
ʑšěȼÛȻʩĒya}&+ÊɖšĘÝ?ŴÐƶȺ9.ǬýŔ?Ƌā
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<'ȋ= 	ƕ&rt-PA,ʢŉ+ÊɖšĘÝ?8 :Ŕ?ŦÝ<
'ȋÿ= 	=:+Ȥƪ:SMTP-7, rt-PAʽȻÃŵȍŞ+}lA|
Ãƞťȵ*%8ĤÂ*§Ǯ&<ɖƬǗɦɒ*);ŗ<'ȴ:=<	 
 
ɵʇ 
 ă+ȈȒ):.*åėɳƒ¥ů*ʵĚě)<'ŘŽĲ'ŘäØ?ˁ ƔĞ
ʙǈ¾ǬǑǁĦƘ¾ǬɓƤń¾Ǭɐɠŧó¾Ǭ9.ÆǂŤƎƀ*į
ǏŪɵ?Ǳ4	 
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ə˕ 
ə 1 ǬǩģǼi{x]  
 MABP (mmHg) pH PaCO2 (mmHg) PaO2 (mmHg) 
      
ʾǄǹįǠȲ 54.0 ± 2.2 7.38 ± 0.02 30.6 ± 4.5 128.0 ± 8.5 
rt-PAǄǹȲ 55.3 ± 0.9 7.37 ± 0.03 34.1 ± 1.2 123.3 ± 8.4 
SMTP-7ǄǹȲ 55.7 ± 2.6 7.38 ± 0.02 32.4 ± 1.3 133.3 ± 25.4 
     
      
ʾǄǹįǠȲ 52.3 ± 1.2 7.36 ± 0.11 32.9 ± 4.3 127.0 ± 11.8 
rt-PAǄǹȲ 55.0 ± 2.4 7.26 ± 0.03 34.6 ± 1.3 131.0 ± 15.1 
SMTP-7ǄǹȲ 56.0 ± 0.8 7.32 ± 0.03 35.0 ± 2.3 137.3 ± 26.8 
     
      
ʾǄǹįǠȲ 56.7 ± 2.6 7.32 ± 0.04 37.4 ± 4.0 125.3 ± 7.3 
rt-PAǄǹȲ 56.0 ± 2.4 7.30 ± 0.05 36.9 ± 1.3 129.7 ± 10.9 
SMTP-7ǄǹȲ 55.7 ± 1.2 7.32 ± 0.08 35.6 ± 1.7 127.3 ± 10.7 
MABP,łċɖĉ?ə 
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[ĆɱƘƒ] 
Ć 1 
 ƣȈȒÂ¤+]DwQW	ôuEW?ʾǄǹįǠȲrt-PAǄǹȲ9.
SMTP-7ǄǹȲ+ 3Ȳ*Ö;ŏ% 	ɔɖɹɍ*¾Ȕ"uEW* 24ƚʫ}lA|
?ŵ 	24ƚʫ+}lA|ŵŔ*ɖȘÃĒƬȜ*9<ʑšěȼÛ
ȻʩĒ?ɗ 3ƚʫ+ɔɖ?ɹɍ 	Äǚǋ 5ËÒ9;ôɒÓ?ŵ 	Äǚǋ
Ŕ,ǁˉˋ?Ɇǯ* ¬ǓǪĔ&ǬĢÄǚǋ 24ƚʫŔ4&+ƺǦ?
ɮª 	Äǚǋ 24ƚʫŔ4&ǬĢ uEW+ƶȺɮª?ɗ# Ŕ* sacrifice
ȼƮĒ¤ȑ'ȼǍȽ+ɮªZ{^TDyN{lCÀǶȢȰÝģ9.ɖƶ
Ⱥʬʨ+ɮª?ɗ# 	 
 
Ć 2 
 ʑšěȼÛȻya}+¥ů	˒ A u˓EWÒȼȸ¶əʿ&+ÒěȼÛȻěȼ
ÛȻ9.ŔěȼÛȻ+ɖȘƊʛ˃ď	˒B˓ɔɖɹɍÒ+uEWÒȼȸ¶əʿ+
ȼɖǋǲ»	˒C˓uEW?Ʉ¢'˄ʚ? Ķ 	˒D˓ˇŚʦ*˄ʚ?ƹ
Ìʪȫ˄ÛȻę˄ÛȻ9.Ã˄ÛȻ?ô
ʼÊ 	˒E˓Ĺę˄ÛȻ9
;ɖȘÃĒƬȜ?ĹÃ˄ÛȻ*ɰĲĹěȼÛȻ?ɖȘÃ9;ʩĒ 	˒F˓ɔ
ɖɹɍ+uEWÒȼȸ¶əʿ+ȼɖǋǲ»	ĹěȼÛȻ˃ď+5ɖǋ£%
<	˒G˓ŔěȼÛȻ˃ď4&ɔɖ*ʲ#%<uEW&+Òȼȸ¶əʿ+ȼɖǋ
ǲ»	 
 
Ć 3 
 Äǚǋ 24ƚʫŔ+ÊɖšĘÝ+ʢǸŉ+Ʊɪ	ôȲ 6ß$&Ʊɪ 	(A) Ê
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ɖšĘÝ+ʢǸŉ	×+ 5$*Ëˈ ˖ÊɖǞ(0ǜ)ÊɖšƮĒ 1č(HI-1 = 
1ǜ)ÊɖšƮĒ 2č(HI-2 = 2ǜ)ȼĨɻÃÊɖ 1č(PH-1 = 3ǜ)ȼĨɻÃÊɖ
2č(PH-2 = 4ǜ)	ƣȈȒ&,Êɖ)(0ǜ),ɯ7)# 	(B) 24ƚʫ×Ã*ƺ
 uEW+ə¨	Â¨&ĺě)ɖȽ?ɯ7 	(C)ôȲ+uEW+ə¨	(D) 
SMTP-7ǄǹȲ+ÊɖšĘÝ, rt-PAǄǹȲ'ƿʄ%Ɲũ*ʃŉ&# (*p < 
0.05)	:*SMTP-7ǄǹȲ&,ʾǄǹįǠȲ9;8ʃŉ')<¹÷?ȋ 
ȦɩģǼƝũĻ,ɯ7)# 	ƕ&rt-PAǄǹȲ&,ʾǄǹįǠȲ9;8ʢŉ
')<¹÷?ȋ öƳ*ȦɩģǼƝũĻ,ɯ7)# 	Vehicle,ʾǄǹį
ǠȲrt-PA, rt-PAǄǹȲSMTP-7, SMTP-7ǄǹȲ?ə	 
 
Ć 4 
 Äǚǋ 24ƚʫŔ+ƺǦ9.ȌȣʶĪ+ʢǸŉ+Ʊɪ	ʾǄǹįǠȲ 20ß
rt-PAǄǹȲ 30ß9. SMTP-7ǄǹȲ 15ß&Ʊɪ 	(A) 24ƚʫŔ+ƺ
Ǧ, 3Ȳʫ&ƝũĻ?ɯ7 (**p < 0.01)	ʾǄǹįǠȲ+ 20ˑ9. rt-PAǄǹȲ
+ 50ˑÄǚǋ 24ƚʫ×Ã*ƺ 	ƕ&SMTP-7ǄǹȲ,Â¨Äǚǋ
24ƚʫŔ8ǬĢ 	(B) ȌȣʶĪ+ʢǸŉ	ʶĪǞ(0ǜ):ƺ(6ǜ)4&+ 7
Ƽʴ*Ëˈ 	Äǚǋ 24ƚʫŔ+ȌȣʶĪ, rt-PAǄǹȲ&ʾǄǹįǠȲ9;8
Ɲũ*ʢǸ&# (*p < 0.05)	4 ʾ ǄǹįǠȲ(**p < 0.01)9. rt-PAǄǹȲ
(***p < 0.001)'ƿʄ%SMTP-7ǄǹȲ&,ȌȣʶĪƝũ*ʃŉ&# 	
Vehicle,ʾǄǹįǠȲrt-PA, rt-PAǄǹȲSMTP-7, SMTP-7ǄǹȲ?ə	 
 
Ć 5 
 Äǚǋ 24ƚʫŔ+ȼƮĒ¤ȑ9.ȼǍȽ+Ʊɪ	ôȲ 6ß$&Ʊɪ 	(A) 
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Äǚǋ 24ƚʫŔ+ȼƮĒ¤ȑ	SMTP-7ǄǹȲ&ȼƮĒ¤ȑ,ĳ)<¹÷?ȋ
 ȦɩģǼƝũĻ?ɯ7)# 	(B) ȼǍȽ+Ʊɪ	ȼǍȽ+ȏŉ,ȼǍȽ
ŽƐ(ɔɖ¶¤ȑʾɔɖ¶¤ȑ˔ʾɔɖ¶¤ȑ)100&ɮª 	Äǚǋ 24ƚʫŔ
+ȼǍȽ, SMTP-7ǄǹȲ&ʃŉ')<¹÷?ȋ ȦɩģǼƝũĻ?ɯ7)
# 	Vehicle,ʾǄǹįǠȲrt-PA, rt-PAǄǹȲSMTP-7, SMTP-7Ǆǹ
Ȳ?ə	 
 
Ć 6 
 Äǚǋ 24ƚʫŔ+ pro-matrix metalloproteinase (pro-MMP-9)9.MMP-9Ǌ
š+Ʊɪ	ôȲ 3ß$&Ʊɪ 	(A) Z{^TDyN{lC	pro-MMP-9
9.MMP-9,ô
105 kDa' 97 kDa*ƱÊ= 	(B) ʾǄǹįǠȲ(**p < 
0.01)9. rt-PAǄǹȲ(**p < 0.01)'ƿʄ%SMTP-7ǄǹȲ+Äǚǋ 24ƚʫ
Ŕ+ pro-MMP-9Ǌš,Ɲũ*£´&# 	(C) rt-PAǄǹȲ+Äǚǋ 24ƚʫŔ+
MMP-9Ǌš,ʾǄǹįǠȲ9;8Ɲũ*ˎ´&# (*p < 0.05)	ƕ&SMTP-7
ǄǹȲ+MMP-9Ǌš,ʾǄǹįǠȲ(*p < 0.05)9. rt-PAǄǹȲ(***p < 0.001)
9;8Ɲũ*£´&# 	Vehicle,ʾǄǹįǠȲrt-PA, rt-PAǄǹȲSMTP-7
, SMTP-7ǄǹȲOD, optical density?ə	 
 
Ć 7 
 Äǚǋ 24ƚʫŔ+čQ{P+ÀǶȢȰÝģ	ôȲ 3ß$&Ʊɪ 	(A) 
čQ{P+ÀǶȢȰÝģ+ə¨	čQ{P,Đňɂ+ɞƲůůË&
;Đňɂ?ŐūģǼ*Ʊɪ<'ʾǄǹįǠȲ9. rt-PAǄǹȲ&ˎŉ*ȉ
Ė=% 	ƕ&SMTP-7ǄǹȲ&+Đňɂ+ŐūģǼ)ȉĖ,ʃŉ&# 	
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Ƽ,£°ǦƼ,ˎ°Ǧ?ȋ	WO}h, 100 µm?ə	(B) čQ{
Pĭŉ+âħʤɮª	rt-PAǄǹȲ+čQ{Pĭŉ,ʾǄǹįǠȲ9;
8£´&# (*p < 0.05)	SMTP-7ǄǹȲ+čQ{Pĭŉ,ʾǄǹįǠȲ(*p 
< 0.05)9. rt-PAǄǹȲ(***p < 0.001)9;8Ɲũ*ˎ´&# 	Vehicle,ʾ
ǄǹįǠȲrt-PA, rt-PAǄǹȲSMTP-7, SMTP-7ǄǹȲ?ə	 
 
Ć 8 
 Äǚǋ 24ƚʫŔ+ɖǎȼʬʨ+ƶȺǼȉȪ+Ʊɪ	ʾǄǹįǠȲ 4ßrt-PAǄ
ǹȲ 3ß9. SMTP-7ǄǹȲ 3ß&Ʊɪ 	(A)GhWm}+ȼĨɻÃ0
+ǘÊ	ɖǎȼʬʨ+ƶȺǼȉȪɮª<ǿǼ*ʽȻÃŵ GhWm}+ȼ
ĨɻÃ0+ǘÊ?ɮª 	ȶȃǼ* SMTP-7ǄǹȲ&,ǘÊʃŉ&# 	(B) 
GhWm}ɖȘęǘÊŽƐ?Ǯ âħʤɮª	rt-PAǄǹȲ&+GhWm}
+ɖȘęǘÊ,ʾǄǹįǠȲ9;8Ɲũ*ˎŉ&# (*p < 0.05)	ƕ&
SMTP-7ǄǹȲ&+ǘÊ, rt-PAǄǹȲ9;8Ɲũ*ʃŉ&# (**p < 0.01)	
Vehicle,ʾǄǹįǠȲrt-PA, rt-PAǄǹȲSMTP-7, SMTP-7ǄǹȲ?ə	 
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